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Primum atrial septal defect (ASD) is a common congenital cardiac anomaly that is typically
repaired in the first years of life. Operative correction typically involves patch closure of the
septal defect and closure of the left atrioventricular valve cleft. Symptoms in the first
months of life should alert one to the possibility of associated left-side obstructive lesions
which may complicate management and outcome.
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ttrial septal defects (ASDs) are rarely symptomatic in the
first year or two of life, though primum ASDs character-
zed by larger defects may be associated with poor weight
ain or other mild congestive heart failure (CHF) symptoms.
ignificant CHF symptoms in infancy should alert one to the
ossible presence of associated left-sided obstructive lesions
uch as coarctation, subaortic stenosis, or abnormalities of
he left atrioventricular valve, such as a single papillary mus-
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diothoracic Surgery, Cincinnati, OH.
ddress reprint requests to Peter B. Manning, MD, Cincinnati Children’s
Hospital Medical Center, Division of Cardiothoracic Surgery, 3333 Bur-gnet Avenue, Cincinnati, OH 45229.
40 1522-2942/04/$-see front matter © 2004 Elsevier Inc. All rights reserved.
doi:10.1053/j.optechstcvs.2004.08.001le (potential parachute valve) or double orifice. These find-
ngs may be seen in up to 10% of patients with primum ASD,
sually in children without trisomy 21, and can predict a
ore complicated course and worse long-term outcome.
When diagnosed early in life, most children are referred
or surgical repair between 1 and 4 years of age, slightly
ounger than for secundum ASD, often due to the more
ronounced dilation of right sided structures, presence of left
ided AV valve regurgitation, or the presence of symptoms.
hort- and long-term survival for repair of isolated primum
SD should approach 100%with an incidence of reinterven-
ion, typically directed at management of left AV valve regur-
itation, between 5 and 10%.
Repair of primum ASD with cleft mitral valve 241Surgical Technique
Figure 1 Cardiopulmonary support utilizing bicaval cannulation and mild hypothermia is employed. Placement of a
vent via the right superior pulmonary vein (not illustrated) facilitates exposure for repair of the mitral cleft and assists
with air evacuation following the repair.
242 P.B. ManningFigure 2 (A) A longitudinal right atri-
otomy placed anteriorly, close to the
atrioventricular junction gives excel-
lent exposure of the atrial septum and
both atrioventricular valves. The loca-
tion of the coronary sinus as a land-
mark for the adjacent AV node, and
the fossa ovalis with a potential secun-
dum defect should be noted. Saline
instillation into the left ventricle
closes the mitral valve to allow an ini-
tial assessment of competency and the
anatomy of the components of the an-
terior leaflet. (B) The subvalvar appa-
ratus is inspected within the left ven-
tricle, typically identifying two well-
spaced papillary muscles supporting
their respective commissures. Identi-
fication of a potential parachute mi-
tral valve (single papillary muscle) or
a double-orifice valve will alter plans
to close the cleft to avoid creating
postoperativemitral stenosis.The cleft
closure is performed beginning at the
base of the cleft, nearest the ventricu-
lar septum. I prefer a technique using
horizontal mattress sutures of fine
Prolene that keep the edges of the
leaflets rolled under, causing less dis-
tortion of the valve. When a mattress
suture technique is used it is impor-
tant to travel only short distances with
each suture to avoid bunching the
valve leaflets and shortening its height
which may result in poor coaptation
with the posterior (mural) leaflet. If
the free-edge extent of the cleft is eas-
ily identified (often as the site of at-
tachment of the first primary corda)
the second cleft stitch is placed here.
With traction on these first two su-
tures, the remainder of the cleft is well
aligned facilitating placement of the
remaining cleft stitches.
Repair of primum ASD with cleft mitral valve 243Figure 3 (A) The distance between the points where the AV valve tissue meets the AV annulus superiorly and inferiorly
is measured. It is important tomake the portion of the patch that attaches between these points slightly smaller than this
distance. This will create a slight annuloplasty effect as well as prevent lateral tension on the cleft closure. While this
maneuver is less important in primumASDwhere the valve leaflets are naturally anchored to the crest of the ventricular
septum, it is an important component in repair of transitional and complete AV canal defects. (B, C) After cleft closure
the competence of the valve should be tested and annuloplasty stitches may be added adjacent to one or both
commissures, if needed. After all cleft and annuloplasty sutures have been placed, opening of the valve leaflets should
be assessed and the final annular orifice can be calibrated with Hegar dilators to ensure mitral stenosis has not been
created. (D) Attachment of the autologous, gluterladehyde-fixed pericardial patch for closure of the septal defect is
begun at the mid-point of the valve, adjacent to the base of the closed cleft. A pledgeted mattress suture of Prolene is
anchored on the right side of the ventricular septum and passed up through the junction between right and left
components of the AV valve, then through the edge of the pericardial patch. Tying down the first stitch allows superior
or inferior traction on this suture which facilitates identification of the right-left leaflet junction for attaching the
remainder of the base of the patch to the ventricular septal crest.
244 P.B. ManningFigure 3 (continued)
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Repair of primum ASD with cleft mitral valve 245igure 4 (A, B) Inferiorly, as the patch is attached
ithin the atrium moving away from the valve,
are must be taken to avoid injury to the AV node
nd His bundle. Alternative methods include fol-
owing the annulus of the left inferior leaflet a
hort distance before transitioning to the free
dge of atrial septum (A); following the right in-
erior leaflet a short distance, transitioning over to
he coronary sinus and attaching the patch within
he medial orifice of this structure, then transi-
ioning to the free edge of septum (B); or attach-
ng the patch lateral to the coronary sinus leaving
o drain to the left atrium.
efore complete closure of the septal defect, the
ent catheter (if employed) should be positioned
cross the mitral valve to facilitate LV decompres-
ion and evacuation of air from the left side. An
dditional PFO or small secundumASD is usually
losed separately using a primary suture tech-
ique, or may be incorporated into the lateral
ttachment of the pericardial patch.
ntraoperative transesophageal echocardiography
s routinely used following weaning from bypass
o assess the repair. In our practice we plan for
xtubation in the operating room, observation
vernight in the cardiac ICU, and a typical inpa-
ient stay of 3 to 4 days.
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246 P.B. Manningummary
t our institution we have managed 37 cases of primum ASD
sing this approach over the last 8 years. Average patient age
t operation was 3.7 years (range: 4 months to 14 years).
here were no mortalities and the median hospital stay was
.5 days. Reoperation was required in two patients, one for a
esidual ASD due to suture line dehiscence and another for
itral valvuloplasty two years following the original repair.
hese results are typical for patients with uncomplicated
natomy. In the subgroup of patients presenting with signif-
cant symptoms in the first year of life, typically associated
ith left-sided obstructive lesions, mortality greater than 30
as been reported and the need for reoperation exceeds 50%.uggested Readings
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